Menaquinone-4 (vitamin K2) up-regulates expression of human intestinal alkaline phosphatase in Caco-2 cells.
Alkaline phosphatase (ALP) hydrolyzes several monophosphate esters into inorganic acid and alcohol. In humans, 4 kinds of ALP isozymes have been identified: tissue-nonspecific ALP, intestinal ALP, placental ALP, and germ cell ALP. Intestinal ALP is expressed at a high concentration in the brush border membrane of intestinal epithelial cells and is known to be affected by several kinds of nutrients, such as lipids, but the physiological function of intestinal ALP has remained elusive. Vitamin K is an essential cofactor for the posttranslational carboxylation of glutamate residues into γ-carboxy glutamate. Menaquinone-4 (MK-4) with 4 isoprene units, vitamin K2, has been shown to induce bone-type ALP activity and osteoblastogenesis in human bone marrow cells. In this study, we investigated the effects of MK-4 on the level of ALP activity and expression of ALP messenger RNA in the human colon carcinoma cell line Caco-2, which is known to differentiate into small intestinal epithelial cells in vitro. After treatment with MK-4, there were significant increases in the ALP activities of Caco-2 cells. Inhibitor and thermal inactivation experiments demonstrated that the increased ALP had properties of intestinal-type ALP. Semiquantitative reverse transcription-polymerase chain reaction analysis revealed that expressions of human intestinal ALP and sucrase-isomaltase, which are intestinal differentiation markers, were highly enhanced in Caco-2 cells by MK-4. This is the first report concerning ALP messenger RNA expression induced by vitamin K2 in Caco-2 cells. Further studies on the physiological functions of human intestinal ALP will provide useful data on the novel effects of vitamin K.